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Introduction 
INTRODUCTION 
A survey made by Mac Clements and Richards (1956) in Canada 
sliowed tliat the frequency with which some of the wild plants are 
infected with viruses is very high. Virologists have been primarily 
concerned with viruses causing economic losses in cultivated plants 
over looking many weed species that grow in and around cultivated 
areas. These weed species may act as reservoirs of viruses. In all 
probability most economically important viruses moved from wild 
plants to cultivated ones when new crops have been introduced into 
an area. Viruses that are introduced with cultivated plants often 
infect wild plants. Interest in viruses in wild plants may result in 
greater efforts to prevent virus spread from them. 
Oxalis is a common weed occurring in India, there are 
approximately 900 known species in Oxalidaceae. It is also known 
as wood sorrel. The genus occurs through out the world, except for 
Polar Regions. Oxalis growth is favoured by the moist air and 
during the monsoon it grows very fast, its bulb remains in a 
dormant state during the unfavorable conditions, on the onset of 
favourable conditions it sprouts vigorously. A virus causing enation 
and mottling of Oxalis corymbosa (DC) leaves was found to be 
prevalent in Aligarh India. It is found in waste land as well as in and 
around cultivated fields of Aligarh (UP).Only Oxalis leaf curl has 
been reported from Aligarh (D. Singh et al., 1999). 
ROLE OF WEEDS I N THE INCIDENCE OF VIRUS DISEASES: 
The role of weeds in the occurrence and spread of plant virus 
diseases is an integral part of the ecological aspect of virus 
transmission. The shortest definition of weed is "a plant out of 
place". Some characteristics of a weed are wild and rank growth; 
resistant to control; large populations, with abundant, rank and 
extensive growth; useless, unwanted and undesirable; harmful to 
man, animals and crops; appearance with out being sown or 
cultivated; of high productive capacity. Thus weeds are plants, with 
harmful or objectionable characteristics, that grow where they are 
unwanted. 
Numerous reports indicate a close correlation between 
incidence of Beet yellows virus and over wintering beets. The Beet 
mosaic virus has been shown to be even more closely associated 
with over wintering weeds. Viruses vary greatly in the range of 
species they are able to infect. A diversity of hosts gives a virus 
much greater opportunities to maintain itself and spread widely. 
One strain of a virus may remain dominant for many seasons in a 
particular crop and region if there is a stable natural reservoir host 
for the strain in that region. Weeds, wild plants, ornamental trees 
and shrubs also act as virus reservoirs. The actual importance of 
these various sorts of hosts for neighboring crops will depend on 
circumstances, particularly on the presence of active invertebrate 
vectors. For example, the presence of Okra mosaic virus OKMV in 
three malvaceous weeds in Nigeria appeared to be an important 
source of the virus for crop plants, because infective beetle vectors 
were shown to be active (Atiri, 1984^. On the other hand, although 
Apple chlorotic leaf spot ACLSV virus was found in a significant 
proportion of hedgerow hawthorn plants in England, they appeared 
to be of little significance for spread of the virus to fruit trees 
(Sweet, 1980^. Among the weed hosts, Plantago species may be an 
important potential virus reservoir. They are efficient and adaptable 
perennial weeds with a world wide distribution. They have been 
found infected naturally with at least 26 viruses from 19 groups and 
families (Hammond, 1982^. Thus weeds do play an important and 
complex role in the incidence of virus diseases. 
Our survey revealed the presence of a severe virus disease 
characterized by enation and mottling of Oxalis plant leaves 
prevalent in Aligarh. The present study was taken up to identify the 
virus causing enation and mottling of leaves with following 
objectives:-
(1) Host range studies. 
(2) Mechanical and Biological Transmission. 
(3) Symptomatology. 
(4) Biophysical properties. 
(5) Effect of various buffers at different pH levels on the 
infectivity of virus. 
(6) Electron microscopy. 
'Review of Citerature 
REVIEW OF LITERATURE 
Viral diseases seem to be noticed frequently and now have 
assumed world wide importance. Subsequently there have been a 
very large number of scientific publications attempting to bring 
order to the existing knowledge on the subjects. Scanning of the 
literature for virus infection on Oxalis {Oxalis corymbosa DC.) 
revealed few reports of virus diseases. 
Z. Liu et ai, (2005) reported a leaf curling disease on 7% of 
tobacco plants during December in the Cangshan District of Fuzhou, 
Fujian, China. The disease agent was transmitted to Nicotiana 
tabacum, N. glutinosa, Ageratum conyzoides, Oxalis corymbosa and 
Phyllanthus urinaria plants by white flies (6, tabaci). The presence 
of the virus and DNAp in symptomatic plants was verified by PCR 
with primer pains TV-Full-F/TV-Full-R and beta 01/beta 02, 
respectively. 
A. Lavina et al., (1996) reported the occurrence of cucumber 
mosaic (CMV) and tomato spotted wilt (TSWV) viruses in the main 
vegetable producing regions of northeastern Spain. Both viruses 
were found widely distributed in field tomato crops and surrounding 
weeds. From the 51 weeds species of 19 families collected, 25 
species were found infected with CMV and 15 with TSWV. Among 
them, Convolvulous, Malva sylvestris, Soncfius tenerrimus and 
Oxalis barrelieh could be of special importance as local reservoirs; 
commonly associated with tomato crops, could maintain viruses 
between cropping seasons. 
A,A. Brunt et al., (2003) showed that Ullucus tuberosus 
(Basellaceae) plants from 12 locations in the Andean highlands of 
Peru and Bolivia contained complexes of either three or four 
viruses. They differed from viruses reported previously to infect 
three other vegetatively propagated Andean crops {Oxalis tuberose, 
Arracacia xanthorrhiza and Tropaeolum tuberosum). 
Although tomato yellow leaf curl virus Disease (TVL CV) has a 
broad host range, it is primarily known as one of the most 
damaging viruses to infect tomatoes. The virus has been reported 
from non-solanaceous plants like {Sesamum indicum), asthma weed 
(Euphorbia geniculata), fleabane (Conyza striata) and Oxalis (Oxalis 
corniculata and O.acetosella) at flowering stage. 
D. Singh et al., (1999) reported Oxalis leaf curl a new report 
from Aligarh India, based on transmission studies and biophysical 
properties. 
Bennet (1952) expressed the opinion that "there are many 
viruses in weeds waiting to escape into cultivated plants and can be 
considered emerging viruses". 
Rupple and Duffus (1971) tested 61 species with inoculum of 
beet yellow vein virus from spinach and found that only sugar beet 
spinach. Beta maritima, Chenopodium amaranticolor and Senecio 
vulgaris were systemically infected, while local lesions formed on all 
Beet species except Beta maritima. 
kolt and Nene (1976) studied the host range of Urd bean leaf 
crinkle virus and found that only 3 of 52 plant species were 
susceptible at Phaseolus mungo leaf crinkle virus I.e. Phaseolus 
aureus, P. aconitifolius and Vigna unguiculata. 
Detection and variation of Strawberry mottle virus was 
observed by Thompson and J. Elkman (2003). In his next work 
Thompson (2008) reported Strawberry mottle virus on strawberry in 
New Zealand. 
Martin and Tzanetakire (2006) reported characterization and 
recent advances in detection of Strawberry virus. Ratti et a!., 
(2006) also reported strawberry mottle virus detection and 
quantification. 
Boss and Kassan's (1963), Mitbrath 91963) studied the TIP of 
Alfalfa mosaic virus in infective sap varied from 85-90°C. 
Gill (1965) noticed that various substances such as most 
metabolites, cellular debris and virus modified host aromatic 
compounds which are released with the virus possess inhibitory 
properties. 
Thounvnel and Well (1976) noted host range of Peanut clamp 
virus. 
Bos (1970) studied change in colour is the most common and 
perceptible primary symptom which may be brought about by the 
chlorophyll disorders in the tissue resulting in chlorosis. 
Development and nature of the dark and light green areas which 
give the idea of mosaic effect varies widely for different host virus 
combination. 
Fretiag and Severin (1945) studied that Poison hemlock ring 
spot virus transmitted by aphids to celery, 
Watson and Serjant (1964) studied the effect of motley 
dwarf virus on yield of carrot and its transmission in the field by 
Cavauilta aegepodii. 
I^urant and Goold (1968) studied the transmission of Parship 
yellow of leek, a semi-persistent aphid borne virus carrot mottle - a 
persistent aphid bone virus is transmissible by inoculation. 
Prakasam et al., (1989) investigated a red leaf disease of 
coriander and observed that virus could not transmit by sap 
inoculation or by seeds of infected plants. 
I^urant (1979) studied occurrences of mottle red leaf 
components of carrot motley dwarf disease in British Columbia. 
Murant amnd Raschke (1983) observed viruses of 
Umbelliferous plants. 
Izuka et al., (1984) studied the natural occurrence of a strain 
of cow pea mild mottle virus on ground nut in India. 
Mali and Nirmal 91987) reported that the Physical properties 
of Cowpea mild mottle virus, such as DEP 10'^ to lO'"^. TIP between 
75 to 80°C and the virus remained infective at room temperature 
for 9 days. 
Verma and Kumar (1980) reported a yellow mottle disease of 
tomato caused by a strain of tobacco mosaic virus. Tomato sap was 
infective at lO''^ but not at 10"® dilution; after 10 minutes at 85°C 
but at 90°C and after 45 days but not after 50 days storage at 25-
35°C. 
Here is a check list of major Weeds and Crops as 
natural hosts for Plant viruses. 
"I f there wasn't a source of virus, there would not be a virus 
problem". This simplistic statement implies that viruses must 
originate from known sources as viruses that occur on naturally 
infected weed hosts originate in an adjoining infected susceptible 
crop. 
The keys to the viruses and the life cycles abbreviations can 
be found at the end of the tables. 
Common Name scientific Name Lifecycle Viruses 
Amaranthacae (Amaranth family) 
smooth pigweed 
Redroot Pigweed 
Prostrate Pigweed 
Amaranthus hybridus 
Amaranthus retroflexus 
Amaranthus blitoides 
Annual S/annual 
S/annual 
AMV, PVY 
AMV, Ci^V, 
TSWV, TurMV 
Asdepiadaceae (Milk weed family) 
Common milk weed Asclepias syriaca 
Asteraceae (Compositae or Aster family) 
Annual fleabane 
Oxeye daisy 
Chicory (coffee 
weed) 
Jerusalem artichoke 
Bachelor's button 
Prickly lettuce 
Wild chamomile 
Perennial sowthistle 
Annual Sowthistle 
Dandelion 
Common Cocklebur 
Spiny cocklebur 
Cocklebur 
Erigeron annuus 
Chrysanthemum 
leucanthemum 
Cichorium intybus 
Helianthus tuberosus 
Centaurea cyanus 
Lactuca serriola (Scariola) 
Matricauria recutita 
Sonchus an/ensis 
Sonchus oleraceus 
Taraxacum officinale 
Xanthium strumarium 
Xanthium splnosum 
Xanthium orientale 
ASTERACEAE CROPS 
End ive /escaro le Cichorium endivia 
perennial 
S/annual; rarely 
Biennial 
Perennial 
Perennial 
Perennial 
Annual 
S/Annual 
Biennial 
Annual 
Perennial 
Annual 
Perennial 
S/Annual 
S/Annual 
S/Annual 
Annual 
AMV, CMV 
AMV 
(Chrysanthem 
um) SP. CMV, 
TSWV 
CMV, TSWV 
CMV 
TurMV 
CMV, TSWV 
CMV, TurMV 
AMV,CMV, 
TurMV 
AMV, CMV, 
TSWV 
AMV, CMV, 
PVY, TurMV 
AMV 
CMV 
AMV, CMV, 
TSWV, TurMV 
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Sunflower 
Lettuce, many types 
Helianthus annuus 
Lactuca sativa 
Annual 
Annual 
AMV, CMV, 
BYMV, TurMV, 
TSWV 
AMV, CMV, Tur 
MV, TSWV, 
BIMV, BBWV, 
LMV 
Brassicaceae (Cruciferae or Mustard family) 
Yellow rocket) 
Wild nnustard 
Shepperd's Purse 
Virginia pepperweed 
Marsh yellow cres 
Hedge mustard 
Fild pennycress 
Caryophyllaceae ( 
Corn Cockle 
Whitel Champion 
(Cockle) 
Field chickweed 
Barbarea vulgaris 
Brassica kaber (B. arvensis, 
Sinapis arvensis 
Capsella bursa pastoris 
Lepidium virginicum 
Rorippa islandica 
Sisymbrium officinale 
Thiaspi arvense 
W/annual; 
Biennial 
S/W annual; 
Biennial 
W/ Annual 
S/W Annual 
Annual, 
Biennial; S/L 
Perennial rarely 
S/W Annual 
S/W Annual 
CMV, TurMV 
CMV, TurMV 
AMV, CMV Tur 
MV,TSWV, 
WMV 
BimV 
CMV 
CMV, TurMV 
CMV, TurMV 
Pink family) 
Agrostemma gitfiago 
Silene alba 
Cerastium arvense 
W/annual 
S/W annual; 
Biennial 
Perennial 
CMV, Tur MV 
CMV, TMV,TurMV 
CMV 
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Common chickweed Stellaria media W/annual 
Perennialzed in 
Cool, moist 
areas 
CMV, BYMV PVY, 
TSWV, TurMV 
Chenopodiaceae fGoosefoot or lamb's quarter family) 
Common 
Lambsquarters 
Chenopodium album 
Splderwort family 
Common day-flower Commelina communis 
Convolvulaceae (Morning glory family) 
Field bind weed 
Morningglories 
Convolvulus arvensis 
Ipomoea spp. 
Dipsacaceae (Teasel family) 
Common teasel 
Dipsacus fullonum 
Euphorbiaceae (Spruge family) 
Virginia copperleaf Acalyptia ausrtalis 
Fabaceae (Leguminosae or Bean and Pea 
Birds foot trefoil 
Black medic 
White clover 
Red clover 
Lotus comiculatus 
Medicago lupulina 
Trifolium repens 
Trifolium pratense 
Annual AMV, CMV, 
BYMV, CIWV, 
PVY, SoyMV, 
TEV, TurMV, 
WMV 
Annual/Perennial CMV 
Perennial 
s/Annual 
AMV, CMV, PVY, 
TSWV 
AMV, CMV 
biennial CMV 
s/annual CMV 
family) 
Perennial 
s/annual 
Pernnial 
Perennial 
AMV, CMV 
AMV, BYMV. 
AMV, CMV, 
BYMV, CIYVV 
AMV, BYMV, 
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Alsike clover 
Common Vetch 
Hairy vetch 
Trifolium hybridum 
Vicia sativa 
Vicia villosa 
Perennial 
s/w annual 
s/w 
Annual: Biennial 
CIYUV, CMV, 
WMV 
AMV, BYMV, 
BCMV, CIYUV, 
CMV, TurMV 
AMV, CMV 
AMV 
Geraniaceae (Geranium family) 
Redstem filaree 
Corocina geranium 
Erodium cicutarium 
Geranium carolinianum 
w/Annual 
perennial 
Biennial 
CMV, TurMV 
CMV 
Lamiaceae (Labiatae or l^int family) 
Henbit 
Healall 
Lamium amplexicaule 
Prunella vulgaris 
w/Annual 
Perennial 
AMV,CMV, 
TurMV, WMV 
AMV, CMV 
Lythraceae (Loosestrife family) 
Purple loosestrife Lythrum salicaria Perennial CMV 
Malvaceae (Mallow family) 
Velvetleaf Abutilon theophrasti s/Annual TurMV 
Onagraceae (Evening Primrose family 
Cut leaf evening 
Primrose 
Oenothera laciniata Biennial TSWV 
Papaveraceae (Poppy f a m i l y ) 
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Mexican 
Pricklepoppy 
Argemone maxicana 
Plantaginaceae (Plantain family) 
Buckhorn plaintain 
Broadleaf Plaintain 
Plantago lanceolata 
Plantago major 
Polygonaceae (Smart weed family) 
Wild buck wheat Polygonum convolvulus 
Portulaceae (Purslane family) 
Scarlet Pirn pernel Anagallis arvensis 
Scrophulariaceae (Figwort family) 
Oldfield toadflax 
Long-leaf speedwell 
Linaria canadensis 
Veronica longifolla 
Solanaceae (Nighshade family) 
Jimsonweed 
Smooth 
grondcherry 
Horsemettle 
Blacknightshade 
Datura stramonium 
Physalls subglabrata 
Solanum carolinense 
Solanum nigrum 
Annual 
Pernnial 
Perennial 
Annual 
Annual 
s/w annual or 
Biennial 
Perennial 
s/annual 
Perennial 
Perennial 
Annual 
Bil^ lV 
PVY 
TSWV 
TSWV 
AMV, CMV, 
TurMV. 
TEV 
AMV 
AMV, CMV, 
PVX, TEV, TMV, 
ISWV, TurMV, 
WMV 
AMV, PVY, TEV 
CMV, TEV 
AMV, CMV, PVY, 
TEV, TurMV, 
TSVW, WMV 
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American black 
night sliade 
Hairy nigtitsliade 
Petunia 
Solanum americanum 
Solanum sarrachoides 
Petunia hybrida 
Urtlcaceae (Nettle family) 
Burning nettle Urtica urens 
VIolaceae (Violet family) 
Garden Pansy, 
Johnny jump-ups 
Viola tricolor 
Annual 
Annual 
Annual 
Annual 
S/L Perennial 
PVY 
PVY 
AMV, CMV, 
BYMV, TurMV, 
CIYW, PW, 
SovMV, TEV, 
TSWV, 
CMV 
AMV,CMV,P\A' 
Life Cycle Key: 
1) Annual plants = surviving only one season but can exist as 
2) S/Annuals= summer annual will germinate in the spring or 
summer and die in the some season. 
3) S/W annals= summer or winter annuals. Winter annuals 
will germinate in the late summer and May, tolerate cold 
weather (over wintering) and then flower and later dying 
the next spring or summer. 
4) Biennials= Plants that require 2 years to complete its life 
cycle, with vegetative growth in the first year and following 
winter vernalization, plants flower, set seed and die. 
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5) S/L Perennials = Plants that generally do not live more 
than 2 years, 
AMV = Alfalfa mosaic alfamovirus. 
BBWV = Broad Bean wilt fabavirus. 
CeMV = Celery mosaic potyvlrus. 
CMV = Cucumber mosaic cucumovirus. 
BIMV = Bidens mottle potyvirus. 
BCMV = Beam common Mosaic potyvirus. 
CIYW = Clover yellow vein potyvirus. 
LMV = Lettuce mosaic virus. 
PeaMV = Pea Mosaic virus is now considered as a strain of Bean 
yellow mosaic potyvirus. 
PVx = Potato virus x Potexvlrus. 
PVY = Potato Virus y Potyvirus. 
SoyMV = Soybean Mosaic Virus. 
TSWV = Tomato spotted wilt tospovirus, wide host range for 
weeds, crops and ornamentals. 
TMV = Tobacco mosaic tobamovirus. 
TurMV = Turnip mosaic Potyvirus. 
WMV = Watermelon mosaic Potyvirus. 
Weed Information: 
Anonymous (1975). 
Brakoeta/. , (1995). 
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Mverscher, W.C. (1987). 
Uva, R.H. eta/.(1997). 
Virus Information: 
Brunt, A.A. e ta / . (1990), Brunt, A.A. (1996), 
Edwardson, J. R and Christie, R.G. (1986), 
Edwardson, J.R and CJiristie, R.G. (1991). 
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MateriaCs 
and 
MetfiocCs 
MATERIALS AND METHODS 
1.Maintenance of virus inoculums. 
1.1 Raising of test plants: 
All the plants were grown in clay 4" and 6" diameter filled 
with a mixture of soil. Sand and Compost in a ratio of 2 :1 :1 . 
The soil mixture was sterilized by autoclaving for one hour at a 
pressure of 20 lbs per sq inch. The clay pots were sterilized by 
rinsing in 4% formalin solution and the soil mixture autoclaved 
24 hours earliest and sieved before use. 
Seeds were sown in 12" clay pots for raising seedlings and 
transplanted singly in small pots when they were about 2 weeks 
old. Plants belonging to family Cucurbitaceae and Leguminosae 
were raised singly by direct sowing in 6" clay pots. 
For inoculation the plants were used two weeks after 
transplantation,except the paints belonging to Cucurbitaceae and 
Leguminosae,which were inoculated at cotyledon stage. All the 
plants were kept in an insect proof glass house. 
1.2 Virus culture: 
Young leaves of naturally infected plants of Oxalis corymbosa. 
DC showing enation and mottling symptoms were macerated using 
mortar and pestle with simultaneous addition of O.OIM phosphate 
buffer (pH 7.0). The macerate was squeezed through double 
layered cheese cloth. Attempts of single lesion inoculations were 
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made to maintain a pure virus culture on suitable propagation host 
at 4-5 leaf stages. Inoculations were made by weekly mechanical 
inoculation on to healthy plants of propagation to increase culture. 
E.g. Nicotiana tabacum L.cv Bhopali pakra and Nicotiana tabacum 
cv GT-4. Periodic checks were made on assay host, Vigna 
unguiculata, Chenopodium amaranticolor to ensure biological purity 
of the virus. 
1.3 Source of inoculum: 
Young leaves of propagation host were used as a source of 
inoculums, prepared by macerating them in a mortar with pestle 
in O.OIM phosphate buffer. For each gram of infected leaves 2ml 
of buffer was used and the macerate was squeezed through 
double layered cheese cloth. The sap thus obtained was used as 
standard inoculum (SI). 
2. Transmission: 
Different methods of transmission of present isolate were 
studied during the course of present investigation viz. 
mechanical, insect, dodder and soil transmission. 
2.1 Mechanical Transmission: 
The fully expanded leaves of the plants to be inoculated 
were dusted uniformly with carborundum 500 mesh as an 
abrasive and the standard inoculum will be applied gently but 
firmly on the upper surface of leaves with the help of fore-finger 
by keeping other hand beneath the leaf to be inoculated. The 
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inoculated leaves were rinsed with gentle stream of water 
immediately after inoculation. If the rate of transmission is not 
promising, some chemical will be mixed with the inoculum so as 
to enhance the rate of transmission. Additive in the inoculum 
which may be used are Sodium Sulfite, 2-mercapto-ethanol, 
ethylene diamine-tetra-acetic acid, Sodium diethyle-
dithiocarbonate and thioglycolic acid either alone or in various 
possible combinations if needed. 
2.2 Biological Transmission: 
Attempts were made to find out the vectors of virus in the 
field, transmission by insects, soil, dodder {Cuscuta spp.), were 
studied. 
2.3 Insect Transmission: 
(a) Transmission by apliids: 
Adult aphids found transmitting the disease during 
preliminary investigations were used to study virus vector 
relationship (non-persistent, semi-persistent or persistent). 
(b) Raising of virus free aphids: 
Viviparous adults were starved for 2,4,6 and 8h at room 
temperature in a petridish and then placed up on a detached leaf 
of an appropriate healthy host in a petridish. The atmosphere in 
a petridish was made humid by covering the inner surface of 
petridish with wet filter paper. Newly borne nymphs were 
transferred to fresh and healthy test plant. The aphid colonies 
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thus developed were used as healthy colonies of virus free 
aphids. The aphids from one plant to other were transferred 
with the help of moistened tip of camel's hair brush type A, No. l . 
Colonies of virus free aphids were raised on suitable host plant in 
cages having wooden frames. The top and two sides of cage 
were closed by glass and the remaining sides were closed by 
wire gauze. A fluorescent tube was fixed in the cage to keep the 
aphids under long day conditions to get the apterous (wingless) 
aphids. The plants were kept on a zinc-tray and the bottom of 
the tray was covered with a layer of moist sand to present the 
passing of the aphids through chinks between the tray and the 
rim of the cage. 
(c) Mode of Transmission: 
To establish the mode of transmission following procedures 
were adopted. 
NON PERSISTENT 
Pre-acquisition starvation periods - 1 to 2hr. 
Acquisition access period - 2 to 5 min. 
Inoculation access period - 24h. 
Number of aphids/plant - 10 
The nymphs were starved for 1 to 2hr in a Petridish having 
the inner surface covered with a wet piece of filter paper before 
an acquisition access period of 2 to 5 min. on the leaf of the 
diseased plant. After allowing acquisition feeding times, the 
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nymphs in batches of 10 were transferred to each healthy 
seedling and the plants were covered with Leztz Cages for an 
inoculation access period of 24h, the nymphs after the end of 
inoculation access were killed by spraying 0.02 per cent 
cypermethrine (insecticide) and the plants were kept in an insect 
proof glass house for the development of symptoms. Back 
inoculations for each plant were made to an appropriate local 
lesion host, C. amaranticolor. 
PERSISTENTS: 
Acquisition access period -24h. 
Inoculation access period -48h, 
Number of aphids/plant - 10 
The virus free aphids, with out subjecting them to 
starvation were allowed 24h acquisition feeding time on diseased 
leaves. After the completion of acquisition feeding, 10 aphids 
were transferred to each test plant. Where they were given an 
inoculation feeding period of 48h. Aphids were killed by spraying 
an insecticide cypermethrine (0.02% solution). The test plants 
were kept in an insect proof glass house to observe the 
development of symptoms. Back inculcations from the plants on 
which aphids were given inoculation feedings were made on a 
local lesion host C, amaranticolor. 
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2.2.2 Dodder Transmission: 
Seeds of dodder {Cuscuta reflexa Roxb. and C. chinesis 
Lam.) were germinated on moist filter paper placed in Petri-dish 
and then transferred in 4" clay pots, sterilized with formalin (4%) 
and containing sterilized soil mixture. When the dodder plants 
were about 6" long, they were trained on a suitable host plant 
susceptible to the virus and the host plants (on which the dodder 
was trained) were inoculated after one week. When the dodder 
had been established on inoculated plants, a healthy test plant in 
another pot was placed near the pot (having inoculated plant 
with dodder established on it and the tips of the branches of 
dodder were detached, placed in the axil of the healthy test 
plant and allowed to establish there. The plants were left as 
such for about 2 months to develop the symptoms. Back 
inoculations were made on C. amaranticolor to confirm the 
presence of virus. 
2.2.3. Soil transmission 
Soil around the naturally infected plants were collected from the 
field and sieved to remove roots and debris etc. such soil was 
divided into two parts. One part filled in a gunny bags and was 
autoclaved at 15lbs/inch^ for one hour and the other part of soil 
was filled in pots. Healthy seedlings were sown in pots containing 
sterilized and unsterilized soil. Plants of both the sets were kept 
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for observation of symptoms in an insect proof glass house. The 
presence of virus was confirmed by mal<ing back inoculation on 
the test plants. 
3. HOST RANGE STUDIES: 
Several species of plants, belonging to different families 
were screened for the susceptibility to the virus causing enation 
and mottling disease on Oxalis, commonly known as wood sorrel. 
Standard inoculum was used for inoculation of all plants. At a 
time at least 5 plants of each species were inoculated and the 
same number kept as a control. Plants at 5-6 leaf stage were 
used an all the fully expanded leaves were inoculated. The 
inoculated plants were observed up to two months for the 
development of symptoms. The time sequence and severity of 
the symptoms were noted. Inoculated plants exhibiting no 
symptoms were kept for about 8 weeks for observation. Back 
inoculation was made to test plants from all the inoculated 
plants. 
4. VIRUS-VECTOR RELATIONSIPS: 
In order to determine the relationship between virus and 
the vector, the method would depend on the type of the vector 
group involved in transmission. However, in general the 
variabilities including number of insects per plant different pre-
acquisition starvation periods, varying acquisition and inoculation 
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access periods were worked out along with effect of molting of 
insect on various retention and latent periods in the vector. 
5. EFFECT OF DIFFERENT BUFFERS ON THE INFECTIVITY: 
Various buffers (phosphate, acetate and borate) at 
different pH were used and tested to find out the most suitable 
on in which virus infectivity is retained maximum. Young 
infected leaves were macerated in a mortar with pestle using a 
buffer (any of the above mentioned) as extraction medium. The 
sap obtained after squeezing it through double layered chose 
cloth was inoculated on the leaves of local lesion host following 
the usual method of inoculation. All buffers were tested in the 
same way, and a buffer at a pH in which virus infectivity is 
higher was selected and used regularly as an extraction medium 
for the virus being used. 
6. SELECTION OF SUITABLE PROPAGATION HOST AND AN 
ASSAY HOST: 
To find out a suitable propagation host several plants, 
susceptible to the virus were inoculated and that showing most 
prominent symptoms were selected. A plant exhibiting following 
characters was selected. 
i) Rapid seed germination and fast growth, 
ii) Short incubation period of the virus. 
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iii) Peak titre of the virus with in short period after 
inoculations. 
iv) Absence of virus inhibitors. 
v) More yield of infected tissue with good virus concentration. 
Assay of virus was carried on a local lesion host. To search 
out a local lesion host several commonly used plants will be 
tested. However, in case of non-availability of local lesion host, 
assay tests of virus will be carried out on a systemic host. 
7. BIOPHYSICAL PROPERTIES: 
To determine the dilution end point thermal inactivation 
point and longevity in vitro, methods described by Noordam 
(1973) will be employed. 
7.1 Dilution end point (DEP): 
By adding suitable buffer, ten fold dilutions ( 1 0 ' \ 10'^ 
10'^) was made of the sap obtained from infected leaves of the 
propagation host after homogenizing them in a mortar with 
Pestle. Each sample was inoculated on the leaves of the local 
lesion host following the usual method of sap inoculation. In this 
way the dilution at which virus loses its infectivity was 
determined. 
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7.2 Longevity in vitro (LIV): 
In sap: The infected leaves of the propagation host was 
homogenized in a mortar with pestle while using a suitable buffer 
and the homogenate was filtered through two layers of cheese 
cloth and the sap thus obtained, will be divided into two parts 
one part will be kept at room temperature (25+5°c) and the 
second part at 4°c . After every 6h interval, a small amount of 
the sap from both parts was taken and inoculated on the leaves 
of local lesion host following the usual method of sap inoculation. 
In this way the time after which the virus losses its infectivity 
was recorded. 
7.3 Thermal inactivation point (T IP) : 
The sap obtained by the same method as mentioned 
above, was divided into 8 aliquots of 5ml each and kept in glass 
vials. The glass vials were held in a water bath in such a way 
that the sap level in the vial is below the water in bath. The 
different aliquots were heated at 40, 45, 50 70, 75°C, for 
ten minutes and coated under running tap water, immediately 
after heating. Each heated aliquot was inoculated on the leaves 
of a local lesion host. One aliquot left at room temperature was 
also inoculated and served as control. 
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8. PURIF ICATION: 
After selecting a suitable buffer, a propagation host (s), a 
suitable buffer, a propagation host (s), an assay host (s) and 
biophysical properties, attempts will be made to purify the virus 
under consideration. 
The infected leaves of the propagation host will be 
macerated by usual and suitable method and the macerate will 
be passed through a double layered cheese cloth. The sap thus 
obtained will be given a low speed centrifugation at 5000g for 10 
minutes. The supernatant (sap) will be subjected to various 
clarification procedures. 
8.1 (a) Organic Solvent: 
Organic Solvents (butanol, ethyl alcohol, chloroform. 
Carbon tetrachloride and di-ethyl ether) either separately on in 
combination (such as Chloroform butanol) will be used in two 
ways for the removal of the extraneous plant material from the 
infected tissue. 
i) By macerating the infected tissue by using a mixture of 
suitable buffer and organic solvents, 
Or 
ii) By adding requisite amount of solvent in crude sap 
obtained after macerating the infected tissue in buffer 
and squeeze through two layers of cheese cloth. 
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The mixture will be incubated for 30 minutes and then 
centrifuged at 5,000g for 15 minutes. The aqueous layer will be 
separated. The effect of solvent on the virus infectivity will be 
tested by assaying the aqueous layer for active virus content on 
a local lesion host. 
(b) Silver nitrate: 
Different volumes of 1 percent Silver nitrate solution 
will be added drop by drop to the standard inoculums (1/5) and 
stirred simultaneously. The mixture will be left at room 
temperature for 30 minutes and thereafter, centrifuged at 
5,000g for 15 minutes. The supernatant thus obtained will be 
bioassayed on local lesion host for virus infectivity. 
Out of clarification methods described above, one will 
be standardized and used as clarification methods in the 
clarification of the virus being studied. 
8.2. Differential centrifugation: 
The ultra centrifugation will be worked out in model 
L7-60. Beckman preparative uitracentrifuge using rotor T-60. 
Normally high speed centrifugation will be done at 50,000g 
unless otherwise stated. The pellet, thus obtained will be 
dissolved in suitable buffer. Low speed centrifugation will be 
performed at 10,000 in a Remi T-24 (centrifuge or any other 
same type of centrifuge. The number of cycles and the time of 
centrifugation at different room will be carried out keeping in 
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view the stability of the virus and its sedimentation. Activity of 
different samples in supernatant and the pellet will be dissolved 
in suitable buffer and assayed on local lesion host. 
b. Precipitation: 
i) Polyethylene glycol (PEG) 
Polyethylene glycol (Mol wt 6,000) will be used for 
precipitating the virus in clarified sap. Precipitation of the virus 
will be tried with 4, 6, 8, 10 and 12 percent PEG separately. In 
each case, the variation in salt (Nad) concentration and its 
impact as precipitation of the virus will be standardized. After 
the addition of requisite quantity of PEG and Nad to the clarified 
sap, the mixture will be stirred on a magnetic stirrer till both 
(PEG and Nad) are dissolved completely. 
(ii) Ammonium Sulphate: 
Different quantities (10 - 40%) of ammonium sulphate 
(NH4)2 S04 (w/v) will be added to darified sap (1/1). The 
mixture will be stirred at 8 ± 2°C in an Ice bucket till the (NH4)2 
S04 crystals are dissolved completely. The mixture will be 
incubated at 4 ± 1°C for 2 hours and centrifuged at 5,000g for 
15 min, to collect the precipitate. 
The pellet thus obtained by PEG and (NH4)2 S04 
precipitation will be dissolved separately in a suitable buffer and 
re-centrifuged at 5,000g for 5 minutes. Supernatant thus 
obtained will be assayed on local lesion hosts. 
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9. FURTHER PURIFICATION BY DENSITY GRADIENT 
CENTRIFUGATION: 
Concentrated virus samples obtained by tlie metliods 
described above will be subjected to further purification using 
density gradient centrifugation (Brakke, 1951, 1960) 
Linear sucrose gradient columns will be prepared by 
layering 7,7,7 and 4 ml of 0.01m phosphate buffer (pH 7.0) 
having 400,300,200 and lOOmg sucrose per ml, respectively in a 
1 X 3" tube. The solutions of different concentrations will be 
layered using a pipette with a broad orifice. 
The heaviest solution will be layered first and the solutions 
of decreasing concentration will be layered on the top of each 
other. The column will be used after standing for 24h in 
refrigeration 2ml of the virus preparation will be floated on the 
top of column and the column will be centrifuged immediately 
after floating the virus preparation to avoid droplet 
sedimentation. The column will be centrifuged in SW-24.1 rotor 
in L7-60 preparative ultracentrifuge. The acceleration up to a 
few hundred rpm will be made gradually. The tubes will be 
centrifuged for 3^^'^ hours. After centrifugation the tubes will be 
examined in a dark room by projecting a beam of light down the 
tube from the top. The virus zone scattering the light will be 
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removed from the tube by 20 gauze 10 cm long needle bent 
twice at right ogles attached -10 a hypodermic syringe 
10. UV-SPECTROPHOTOMETRY: 
The virus preparation will be examined in Beckman DU-7 
model ultraviolet absorption Spectrophotometer to evaluate the 
different methods of purification and to evaluate the purity of 
virus isolated. 
Ultraviolet radiations are absorbed in a characterize 
manner by the virus (nucleo-protein) containing solutions. 
Absorbance of samples will be studied in UV-range (230-320nm) 
and graphs will be plotted. Values at A max/min A280/260 and 
A260/280 will be calculated to know the approximate percentage of 
nucleic acid. 
11 . ELECTRON MICROSCOPY: 
Shape and size of virus particles was studied in electron 
microscope. 
11.1 Leaf dip method: 
Method described by Brands (1964) was followed for leaf 
dip preparations. One drop each of 20% potassium 
phosphotungistic acid (PTA) and uranyl acetate was placed 
separately on several formvar coated copper grids having carbon 
backing. The freshly cut ends of infected leaves were dipped in 
the drop for 2-4 seconds. Such grids were then allowed to dry 
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for sometime and thereafter examined under electron 
microscope at various magnifications. 
12. SEROLOGY: 
Specific antigen and antibody reaction is one of tine useful 
techniques either for assigning the virus to a particular group or 
to differentiate it at the strain level. Antisera to the virus under 
consideration will be prepared for the identification of the virus 
as well as for testing the latent infection in certain hosts. 
Besides it would also be useful for ascertaining the seed 
transmissible nature of the virus through routine serological 
methods or by enzyme linked Immunosorbent assay (ELISA). 
12.1 Raising of Antisera: 
Young healthy rabbits, approximately 3lbs in weight will be 
used for production of antisera. The purified or partially purified 
virus preparation will be used as antigen. 
To work-out the effect of injection on the formation of 
antibodies as well as titre of the antiserum, antigen (virus 
preparation) will be injected intravenously or intramuscularly or 
in both ways. 
The antigens will be administered intravenously through 
the marginal ear vein of the rabbit using a clinical syringe with a 
fine needle. Five to seven weekly injection of virus preparation 
of 2ml. each will be administered intravenously through the 
marginal vein of the ear. For Intramuscular injection, antigens 
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will be emulsified with an equal volume of Freund's incomplete 
adjuvant. The injection of the virus adjuvant mixture of 3ml 
each at an interval of 2 weeks will be administered 
intramuscularly in thigh of the same rabbit which has been given 
intravenous injections of antigens. 
Test bleedings will be made several times from the ear of 
the rabbit at different intervals after the administration of last 
intramuscular injection to check the antibody titre in serum. 
After the titre has reached its maximum, the immunized rabbits 
will be finally bled by giving a sharp incision at the marginal vein 
of the car, which has not been used for injecting the antigens. 
About 10-15ml of the blood will be collected and allowed to clot 
at room temperature (20±5°C) for 2 hours and kept at overnight 
in a refrigerator. Serum containing antibodies (antiserum) will 
there after be separated and centrifuged at 1,000 rpm for 5 
minutes to remove fibrin, blood cells etc, the straw yellow 
colored antiserum will be collected and stored for serological 
studies. 
12.2. ELISA (Enzyme Linked Immune Sorbent Assay): 
Direct antigen coating ELISA (DAC-ELISA) will be 
performed using virus antisera. The basic technique will be the 
same as described by Clark and Adams (1977) . I t is used for 
assaying by either a competitive or a double antibody method 
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and for assaying a specific antibody (Ab) by an indirect method. 
Here througii tliis metiiod we measure Ab levels. 
The putative antiserum will be reacted with specific Ag 
attached to solid phase. Only specific antibody (Ab) molecule 
bind to the antigen (Ag) and all other material will be washed 
away. Exposure of this complex to enzyme labeled anti-Ig Ab 
results in binding of specific antibody molecule adsorbed from 
the original serum. The complex will be washed and the 
substrate of the enzyme will be added, resulting in the activity 
proportional to the amount of specific antibody in the original 
serum. Few enzymes like, Horse radish-peroxidase (HRPO) or 
alkaline phosphatase will be used to label antibodies. 
PROCEDURE: 
1. First 100 pi of antigen (pg) in carbonate buffer pH 9.6 will 
be coated in each well of micro ELISA plates. 
2. Plates will be incubated at 37°C overnight in a humid 
chamber. 
3. Wells will be blocked by 100 pg of 1 % BSA or non-fat dried 
milk (5%) in carbonate bicarbonate buffer in each well for 6 hrs. 
at 37°C in humid chamber. 
4. Wells will be washed with Tween-TBS and incubate 100 pi 
of antiserum in each wells for 6 hrs. 
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5. Wells will be washed extensively with Tween-TBS to 
remove unbound antigens (virion particles) and then 100 pi of 
antisera enzyme conjugate will be added to each well. 
6. The plate will be incubated for I hr at 37°C. 
7. Wells will be washed with Tween-TBS and 100 pi of 
substrate. Then we wait till the colour develops. 
Lastly, absorbance will be measured at 450 nm in ELISA reader. 
(Bio Med, USA) 
13. ISOLATION OF NUCLEIC ACID: 
Phenol detergent method will be used to isolate the nucleic 
acid of viruses. To a 2.5ml of purified virus preparation, 0.05ml 
of 6% Sodium dodecyl sulphate and 2.5ml of water saturated 
phenol will be added. The phenol used will be redistilled and 
stored at 10°C after adding distilled water. The mixture will be 
stirred in a glass tube on a magnetic stirrer for 10 minutes and 
then centrifuged for 5 minutes at 3,000 ppm in a clinical 
centrifuge. 
The mixture will be separated into two layers, the upper 
aqueous layer and the lower phenol layer Containing Sodium 
dodecyl Sulphate. The top aqueous layer will be drawn with a 
pipette. To the lower phase 2.5ml of O.OIM phosphate buffer 
(pH.70) will be added and stirred for 10 minutes and then 
centrifuged for 5 minutes at 3,000 rpm. The aqueous phase will 
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be drawn off and polled together with aqueous phase obtained at 
previous step and stirred for 10 minutes with an equal volume of 
phenol followed by centrifugation. The aqueous phase will be 
extracted once more with half the volume of phenol. Traces of 
phenol will be removed from the aqueous phase by the addition 
of 2ml of ice cold ethanol to the solution. The precipitate will be 
seperated out by centrifugation for 15 minutes at 7,500 rpm. 
The pellet will be suspended in 0.01 M phosphate buffer (pH 7.0) 
and centrifuged for 15 minutes at 10,000 rpm to remove any 
insoluble material present in the precipitation, and the 
supernatant thus obtained will be tested for infectivity and type 
of nucleic acid (RNA or DNA). 
13.1. Infectivity of viral nucleic acid: 
The infectivity of viral nucleic acid will be assessed by 
inoculating the nucleic acid preparation on local lesion host. 
Several dilutions of nucleic acid preparation will be made and 
inoculated on the local lesion host and the number of local 
lesions developed will be compared with the corresponding 
dilutions of the virus preparation. 
13.2. Type of nucleic acid: 
I t is well known that RNA and DNA differ in their 
chemical composition with respect to base and Sugar involved in 
their composition. RNAs are known to contain ribose Sugar and 
Uracil base (other three bases being adenine, cytoslne and 
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guanine) while DNAs contain thymine (other three bases are 
same as in case of RNA) and deoxyribose sugar. 
Thus test will be performed to study the type of 
sugar. Diphenylamine test for deoxyribose or original test for 
ribose sugar will be used for ascertaining the type of nucleic acid 
in virus under investigation. 
14. STUDIES ON PROTEIN OF THE VIRIONS: 
Attempts will be made, while using standard methods to 
determine the approximate molecular weight of proteins 
associated with the virions. 
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liesuCts 
RESULTS 
NATURAL SYMPTOMS 
Naturally infected plants of Oxalls {Oxalis Corymbosa Dc.) found 
In and around cultivated fields of Aligarh showed enation and mottling 
symptoms on leaves, (f ig. l) 
Glass house symptoms:-
Symptoms were observed on manually Inoculated plants of 
Oxalis corymbosa grown in the glass house in the form of vein clearing 
and yellowing nearly two weeks after inoculation, (fig.2) 
TRANSMISSION 
By Sap 
The virus causing and mottling disease on Oxalis {Oxalis 
corymbosa) was transmitted manually by sap inoculation using 
carborundum 500 mesh as an abrasive. It was found to be easily sap 
transmissible to different hosts as well as to Oxalis corymbosa. 
By Aphids: 
Myzus persicae and Aphis gossypii GLOW were used in the study, 
of which only M. persicae was able to transmit the virus form diseased 
plants to health plants. 
After a preliminary fasting of Ihr, the aphid was able to transmit 
the virus after as short acquisition and inoculation feeding time as 
Imin. The symptoms incited on the plants were typical of vein clearing 
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and yellowing. When acquisition feeding and inoculation feeding time 
was increased tlnere was a decline in the nunnber of plants infected 
making it evident that the virus is transmitted in the manner typical of 
non-Persistent viruses. 
The results of transmission are as follows. 
Table 1 
Transmission of virus by batclies of M. Persicae Suiz 
Acquisition feeding time 
1 Min 
2 Min 
3 Min 
4 Min 
5 Min 
15 Min 
30 Min 
Inoculation feeing time 
1 min 
2 Min 
3 Min 
4 Min 
5 Min 
15 Min 
30 Min 
Infectivity 
7/10 
3/10 
0/10 
0/10 
0/10 
0/10 
0/10 
Transmission of virus by batches of M. Persicae SuIz after a 
preliminary fasting of 1 hr. 
Numerator- Number of plants infected {O.corymbosa) 
Denominator - Number of plants inoculated (O.corymbosa) 
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By Dodder 
Cuscuta reflexa Roxb. was used in an attempt to transmit the 
virus under study from diseased plants to healthy plants none of the 
plants showed any symptom even after one month of establishment of 
dodder plants and no virus could be recovered in back inoculation form 
dodder inoculated plants to test plant. Thus, it appears that the 
present virus is not transmitted by dodder. 
Soil transmission 
Plants of both the sets, Sterilized and unsterilized soil were kept for 
observation of symptoms in an insect proof glass house, no symptoms 
were observed. 
SYMPTOMATOLOGY AND HOST RANGE 
Symptomatology study is considered essential form quick 
orientation and rapid diagnosis of a virus disease in field (Bos, 1967). 
To investigate the experimental host range of the virus various 
species and cultivars of plants belonging to different families were 
inoculated mechanically using the sap prepared in o.lM phosphate 
buffer pH 7.0 from infected O. corymbosa plants. Back inoculations 
were made to ascertain the presence of virus. The symptoms evoked 
on different species are as follows. 
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Chenopodiaceae 
Chenopodium amaranticolor Coste and Reyn. 
Lesions in the form of chlorotic local lesion after 5-6 days of 
inoculation were observed which later on turned into necrotic local 
lesion, (fig.3) 
Papilionaceae 
Vigna Unguiculata L. 
Necrotic local lesions were observed after 6-7 days of 
inoculation, (fig.4) 
Solanaceae 
Nicotiona tabacum L.cv. jayashree type Fcv. 
Systemic infection was observed after 14-15 days of inoculation 
in the form of blistering and raised dark green areas, (fig.5) 
Nicotiana tabacum L.cv Bhopali pakra 
Systemic infection was observed after 13-15 days after 
inoculation in the form that green of tissue along with veins is about as 
dark as green of healthy leaf or some what more dark. The area of 
pale green patches decreases to the base of the leaf. (fig.6) 
Nicotiana tabacum cv GT-4 
Systemic Symptoms were observed after 10-15 days after 
inoculation in the form of leaf deformation and mottling like symptoms 
on newly emerging leaves, (fig.7) 
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Fig. 1.Naturally infected plants of Oxalis {Oxalis corymbosa DC) 
showing enation and nnottling of leaves. 
Fig. 1(a) Healthy leaf of Oxalis corymbosa. 
Fig. 1(b) Oxalis leaf showing enation from lower surface of leaf. 
Note that the outgrowths are on veins. 
Fig.l 
Fig.l-a 
Fig.l-b 
Fig.2.Mechanically inoculated plants of Oxalis corymbosa showing 
vein clearing and yellowing. 
Fig.3.Inoculated leaf of Chenopodium amaranticolor Coste and 
Reyn. Showing necrotic local lesions. 
Fig .2 
F ig .3 
Fig.4.Inoculated leaves of Vigna unguiculata L. showing necrotic 
local lesions. 
Fig.5. Leaf of N.tabaccum L.cv. Jayashree type FCV. showing 
blistering and raised dark green areas(Right) and Healthy(left). 
Fig .4 
Fig.6. Infected leaf showing vein banding, tine green of tissue 
along with the veins is about as dark as green of healthy or sonne 
what more dark. The area of pale green patches decreases to the 
base of the leaf. 
Fig.7.Inoculated plant showing mottling and leaf deformation 
Fig . 6 
Fig.8. Leaves of Capsicum annum L. showing severe mottling and 
reduction in leaf size. 
Fig.9. Leaves of Vigna unguiculata L. showing systemic symptoms 
in the form of severe leaf deformation. 
\ 
Fig.8 
Fig 10. Leaves of Dahlia pinnata showing systemic symptoms in 
the form of severe reduction in leaf size. 
Fig 11. Leaves of/Aster showing vein clearing and mild mosaic 
symptoms. 
Fig.10 
Capsicum annuum L. 
Systemic symptoms in the form of severe mottling and reduction 
in leaf size were observed after 10-13 days after inoculation, (fig.8) 
Papilionaceae: 
Vigna unguiculata L. 
Systemic symptoms were observed in the form of severe leaf 
deformation after 10-14 days after inoculation, (fig.9) 
Asteraceae 
Dahlia pinnata Cav. cv Dwarf mixed systemic symptoms In the 
form of severe mottling and reduced leaf size were observed after 15-
17 days after Inoculation. (Fig. 10) 
Aster L. 
Systemic symptoms in the form of vein clearing and mosaic was 
observed after Inoculation (fig. 11) 
Susceptible host plants 
Amaranthaceae 
Amarantiius caudatus L. Ld 
Compositae 
Calandula officinalis L Mm 
Tagetes erecta L. m 
Dahlia variabilis Desf. Ld, m 
Halianthus anus L S, mm 
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Aster L Vb, Mos 
Chenopodiaceae 
Chenopoidium amaranticolor Coste and Reyn. 
Euphorbiaceae 
fKcalypha indica L. Vy, Vm 
Euphorbia hirta L. Wt, Ld 
Ricinus communis L. Mos, s 
Leguminosae 
Cicer arietinum L. MM 
Pisum sativum L. 
Cassia occidentaiisL. 
Vicia faba L. 
Solanaceae 
Nicotiana tabacum L. cv. fcv 
N. tabacum cv. bhopalipakra 
N. tabacum cv. sonar motihari 
Capsium annum L. 
Petunia hybrida L. 
Papilionaceae 
Vigna unguiculata L. LL, Id 
Umbelliferae 
Coriandrum sativum L. SM. S 
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Ld,N 
Mos,Mm 
N 
Mm, bl 
Vb 
Ld, M 
SM, Ld 
Ld, S 
Daucus carota L. 
Ld= leaf deformation 
M=Mosaic 
MM=Mild Mosaic 
Mos=Mosaic 
Vn=Vein Necrosis 
BI=Blistering 
SM=Severe Mosaic 
Mos. Mm. 
Mm=Mosaic mottling 
S= Stunting 
Vb= Vein banding 
Vy=Vein yellowing 
Wt=Wilting 
NLL=Necrotic local lesions 
N=Necrosis 
Non-Host 
No symptoms (Local/systemic) were produced and no virus could 
be recovered on back inoculation to C.amaranticolor form the following 
plant species and cultivars. These plants were kept under observation 
for 6 weeks after inoculation. 
Apocyanaceae 
Catharanthus roseus L. 
Asclepiadaceae 
Calotropis procera R.Br 
Compositae 
Ageratum conyzoides L. 
Eclipta erecta L. 
Tridax procumbens L. 
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Lactuca sativa L. 
Chenopodiaceae 
Chenopodium album L. 
C.quinoa Wild. 
C. murale L. 
Beta vulgaris L. 
Brassicaceae 
Brassica campestris L 
Nasturtium indicum L. 
Raphanus sativus L.c.v. Bombay Red 
Cucurbitaceae 
Cucurbita pepo L. 
Cucurbita moschata Dusch. 
C. maxima. L 
Cucumis melo L. 
C. sativus L. 
Labiatae 
Ocimum sanctum L. 
Sa/Wa splendes L. 
Malvaceae 
Hibiscus cannabinus L. 
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Ncytaginaceae 
Boerhavia diffusa L. 
Papaveraceae. 
Papaver somniferum L. 
Argemone maxicana L 
Solanaceae 
Datura metal L 
Lycopersicon esculentum Mill 
Solanum nigrum L. 
Solarium melongena L. 
Withania somnifera L. 
Nicotiana debneyi Domin 
N. occidentalis wheeler 
N. Plumbaginifolia Viv. 
N. longiflora Cav. 
A/, glutinosa L. 
/v. palmeri L. 
Verbenaceae 
Verbena hybrida L.cv. Tall mixed. 
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Euphorbiaceae 
Jatropha curcus L. 
Urticaceae 
Cannabis sativa L. 
Liliaceae 
Allium cepa L. 
Leguminosae 
Arachis hypogea L. 
Dolichos lablab L. 
Lathyrus odoratus L 
Soja max L. 
Cassia tora L. 
Phaseolus aureus L. 
Trifolium repens L. 
SELECTION OF LOCAL LESION HOST: 
Two Local lesion host of the virus causing enation and mottling 
disease of oxalis viz Ciienopodum amaranticolor Coste and Reyn, and 
Vigna unguiculata L. were compared to select the most suitable one. 
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Table 2 
Comparison of local lesions produced on two hosts. 
local lesion host 
Chenopodium amaranticolor 
Vigna unguicuata 
Average number of Lesions/leaf 
32 
28 
Experiments bared on 5 plants each 
Very few plants evoked local lesions. The local lesions produced 
on C. amaranticolor were consistent and easily countable. Hence It was 
selected as local lesion host suitable for quantitative assay of the virus. 
PROPERTIES F THE VIRUS IN PLANT SAP 
It is desirable to study biophysical properties of a virus in plant 
sap before an attempt Is made to purify It and study Its physio-
chemical properties. 
Parameters such as thermal inactivation point (TIP), dilution 
end point (DEP) and ageing in vitro in the identification of plants 
viruses. Study of these characters gives an Idea about the stability, 
concentration and other properties of the virus in the plant sap, and 
provides Information about the best environment in which to keep the 
virus and maintain its infectivity. Although these studies have 
restricted value. (Ross, 1964) still they are of almost importance in 
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determining the procedure for the purification and characterization of a 
virus. 
Thermal inactivation point (TIP) 
The virus in crude sap was found to be infectious after being 
heated for 10 nnin at 55°C but was found to be infective after being 
heated at 60°C (Table 3) Thus, the Thermal inactivation point (TIP) of 
the virus lies between 55°C to 60°C. 
Table 3 
Effect of temperature on the infectivity of the virus 
Temperature 
40 
45 
50 
55 
60 
65 
70 
Average number of lesion/ leaf * 
32 
19 
11 
06 
00 
00 
00 
^Average number of local lesion / plant based on three 
experiments with 3 plants of C amaranticolor having 6 leaves 
each. 
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Dilution end point (DEP) 
The virus in crude sap was found to be infectious at a dilution 
of lO"* but no locai lesions were found at a dilution of 10'^ 
Table 4 
Effect of dilution of crude sap on the infectlvity of virus 
Dilution 
undiluted 
10-1 
10-^ 
10-^  
10-^ 
10-^  
10-^  
Average number of local lesion /leaf* 
40 
30 
16 
10 
04 
00 
00 
•Average number of local lesions/plant bases on three 
experiments with 3 plant of C. amaranticolor having 6 leaves 
each. 
Longevity in vitro (LIV) 
Temperature had a great effect on infectlvity of the virus in 
crude sap during storage. At room temperature 20-25°C infectlvity was 
retained up to 2 days but was lost on the 3'"'' day. At 10°C the Virus 
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remained active up to 3 days and wlien stored at 4°C infectlvlty was 
retained up to 5 days. 
Tables 
Longevity in vitro (LIV) of the virus when stored at different 
temperature 
Temperature ° C 
Room temp 
(20-25°C) 
10 
4 
Average Number of location lesions /leaf* 
storage of sap in days 
1 
7 
10 
16 
2 
3 
5 
10 
3 
0 
2 
6 
4 
0 
0 
4 
5 
0 
0 
3 
6 
0 
0 
0 
7 
0 
0 
0 
8 
0 
0 
0 
9 
0 
0 
0 
^Average numbers of local lesions/plant based on three 
experiments with 3 plants of C. amaranticolor hawing 6 leaves 
each. 
Effect of buffers: 
The effect of various buffers viz. acetate, borate and phosphate 
at different pH values was compared for the extraction of virus from 
Oxalis corymbosa. The extract obtained after low speed centrifugation 
(6000rpm for 10 min) were assayed on C. amaranticolor for the 
comparison of the virus infectlvlty. 
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O.IM phosphate buffer pH 7.0 was found to be most suitable 
medium for homogenizing the Infected tissues as highest Infectlvlty 
was found with the buffer. 
Table 6 
Effect of various buffers at different pH levels 
Buffer 
O.IM Acetate 
O.IM Phosphate 
O.IM Borate 
pH 
4.5 
5.0 
5.5 
6.0 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
7.5 
8.0 
8.5 
9.0 
Number of lesion/leaf* 
6 
13 
17 
09 
16 
23 
31 
37 
46 
40 
32 
18 
34 
32 
21 
53 
^Average number of lesions/plant based on three experiments with 3 
plants of C amaranticolor having 6 leaves each. 
Results presented in table 6 indicated that the maximum 
Infectivity was obtained with potassium phosphate buffer 
(pH 7.0). 
Effect of PH 
The crude sap was obtained for virus Infected leaves of oxalls. 
The sap was divided Into 9 allquots 10 ml each. The pH of the sap was 
adjusted to desired level using O.IIW acetic acid or NaOH. The sap, 
after adjusting the PH was Inoculated to three plants of C 
amaranticolor Results of experiments showed that PH 7.0 was the 
most suitable PH for maintaining the infectivity of the virus. Even after 
an Incubation period of 5 hr Infectivity was retained. 
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Table 7 
Effect of different pH on the infectivity of virus 
PH 
5.0 
5.5 
6.0 
6.5 
7.0 
7.5 
8.0 
Number of local lesion/leaf * 
1 hr. 
17 
24 
32 
37 
42 
27 
14 
5hr . 
13 
21 
24 
29 
34 
15 
9 
*Average number of local lesion/plant based on the three 
experiments with 3 plants of C amaranticolor having 6 leaves 
each 
Electron Microscopy: 
Morphology of virus particles: The clarified virus suspension 
negatively stained revealed the presence of flexous rod shaped 
particles measuring 750nm in length and about 18nm in diameter 
typical of potyvirus. (fig. 12) 
55 
Fig.12. Electron micrograph showing a virus particle 
with flexous rod measuring 750nm in length 
andlSnm in width typical of potyvirus. 
Discussion 
DISCUSSION 
Many viruses have been reported on weeds from time to time 
liowever, a virus causing enation and mottling on Oxalis ( Oxalis 
corymbosa) was escaped. Only a single virus was reported by Singh 
et al, 1999, causing leaf curl disease on Oxalis, but it is a very 
preliminary work. In the present study an attempt has been made 
to identify the virus on the bases of intrinsic properties of the virus. 
The biophysical properties of the virus are in the range of 
potyviruses already reported in the literature. The transmission 
pattern and host range also suggest that it belongs to potyvirus 
group. 
The electron micrograph of the virus further strengthens the 
proof that the virus belongs to the group of potyvirus having 
measurement of 750 nm in length and 18nm in width. (Fig.12). 
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